In vitro and in vivo neuroprotective effect and mechanisms of glabridin, a major active isoflavan from Glycyrrhiza glabra (licorice).
Stroke is a life-threatening disease characterized by rapidly developing clinical signs of focal or global disturbance of cerebral function due to cerebral ischemia. A number of flavonoids have been shown to attenuate the cerebral injuries in stroked animal models. Glabridin, a major flavonoid of Glycyrrhiza glabra (licorice), possesses multiple pharmacological activities. This study aimed to investigate whether glabridin modulated the cerebral injuries induced by middle cerebral artery occlusion (MCAO) in rats and staurosporine-induced damage in cultured rat cortical neurons and the possible mechanisms involved. Our study showed that glabridin at 25mg/kg by intraperitoneal injection, but not at 5mg/kg, significantly decreased the focal infarct volume, cerebral histological damage and apoptosis in MCAO rats compared to sham-operated rats. Glabridin significantly attenuated the level of brain malonyldialdehyde (MDA) in MCAO rats, while it elevated the level of two endogenous antioxidants in the brain, i.e. superoxide dismutase (SOD) and reduced glutathione (GSH). Co-treatment with glabridin significantly inhibited the staurosporine-induced cytotoxicity and apoptosis of cultured rat cortical neurons in a concentration-dependent manner. Consistently, glabridin significantly reduced the DNA laddering caused by staurosporine in a concentration-dependent manner. Glabridin also suppressed the elevated Bax protein and caspase-3 proenzyme and decreased bcl-2 induced by staurosporine in cultured rat cortical neurons, facilitating cell survival. Glabridin also inhibited superoxide production in cultured cortical neurons exposed to staurosporine. These findings indicated that glabridin had a neuroprotective effect via modulation of multiple pathways associated with apoptosis. Further studies are warranted to further investigate the biochemical mechanisms for the protective effect of glabridin on neurons and the evidence for clinical use of licorice in the management of cerebral ischemia.